Nonlinear evolution of circularly polarized Alfvén waves are discussed by using the recently developed Vlasov-MHD code, which is a generalized Landaufluid model. The numerical results indicate that as far as the nonlinearity in the system is not so large, the Vlasov-MHD model can validly solve time evolution of the Alfvénic turbulence both in the linear and nonlinear stages. The present Vlasov-MHD model is proper to discuss the solar coronal heating and solar wind acceleration by Alfveń waves propagating from the photosphere.
In the present paper, we discuss the nonlinear evolution of Alfvén waves 61 using the Vlasov-Hall-MHD code. In section 2, we briefly introduce the 
Vlasov-Hall-MHD code

66
Assuming weak ion cyclotron damping, we include the kinetic effects only along the longitudinal (x) direction. Let the ion distribution function F (x, t, v) be separated into the longitudinal and perpendicular directions as follows F (x, t, v) = f (t, x, v x )g(t, x, v y , v z ),
the Vlasov -Hall -MHD equations are obtained as follows (Araneda, 1998;  67 Nariyuki and Hada, 2006; 68
69
where ρ is the plasma density (quasi-neutrality assumed), u x is the longitudi-70 nal bulk velocity, b ⊥ = b y + ib z and u ⊥ = u y + iu z are the complex transverse 71 magnetic field and bulk velocity, and e x is the longitudinal electric field,
72
respectively. All the normalizations have been made using the background constant magnetic field, density, Alfvén velocity, and the ion gyro-frequency.
74
The total pressure is given as p = p e + p i , where p e and p i are electron
75
and ion (proton) pressure, respectively. In the present study, isothermal 76 electrons are assumed (p e = T e ρ) (, namely, the total energy in the system 77 is not conserved). It is also assumed that the ion and electron pressures are 78 isotropic.
79
In this study, we solve the Vlasov equation (2) Vlasov equation (2) is split into the following two advection equations:
The splitting scheme is widely used because of its simplicity of the algorithms spacing is equal to ∆x = 0.25, and the time step is equal to ∆t = 0.01.
95
The boundary condition is periodic for the configuration space and the free 
99
To analyze the parametric instability of Alfvén waves, we give monochro- the parent wave is a small amplitude white noise with < |ρ noise | 2 > 1/2 = 10 −5 .
109
In the present paper, the ion hybrid simulations are also performed in a 
Simulation results
113
We first show the simulation results (Run 1) of the parametric instabil- cited daughter Alfvén waves in the Vlasov-MHD simulations ( Fig. 5(a) ). We 165 remark that such an acceleration is hardly observed in the present ion hybrid 166 simulation ( Fig. 5(b) ). It is because that since the number of accelerated 167 particle is very small, the number of particles (1500 per cell in the present 168 simulation), which is not smaller than that in the past studies, is insufficient 169 to clarify the acceleration.
170
Actually, as shown in Fig. 4 , the results of Vlasov-MHD simulations are 171 not valid when the amplitude of the parent Alfvén waves are relatively large.
172
On the other hand, we infer that such a backward acceleration can occur the large number of particles. 
Conclusion and Discussion
179
In the present paper, we discussed the nonlinear evolution of finite ampli-
180
tude Alfvén waves using the Vlasov-MHD simulation code, which is a gener-181 alized Landau fluid model including the nonlinear wave-particle interactions.
182
It was confirmed that while the Landau damping should be evaluated along 
192
We note that in spite of restriction on nonlinearlity and ion kinetics, the 193 present Vlasov-MHD model can be applied to several heliospheric problems. 
